Disulfiram may mediate erythrocyte hemolysis induced by diethyldithiocarbamate and 1,4-naphthoquinone-2-sulfonate.
The increase in 1,4-naphthoquinone-2-sulfonate (NQS)-induced hemolysis by the superoxide dismutase inhibitor diethyldithiocarbamate (DEDC) was formerly attributed to increased superoxide anion levels in the erythrocyte. Our results show that removal of DEDC after preincubation and prior to the addition of NQS did not produce a significant increase in hemolysis, which suggests that hemolysis is primarily caused by the reaction products of DEDC with NQS and not to the inactivation of superoxide dismutase. Disulfiram, the oxidized product of DEDC, was found to be the main product formed when excess DEDC was reacted with NQS. Oxygen uptake also occurred and hydrogen peroxide was formed. The latter caused the oxidation of DEDC to disulfiram as catalase prevented disulfiram formation. Disulfiram was found to readily hemolyze erythrocytes at low concentrations as well as to crosslink the proteins in the erythrocyte membrane. Furthermore, disulfiram-induced hemolysis was markedly enhanced in glutathione-depleted erythrocytes. Disulfiram was subsequently found to readily oxidize glutathione in red blood cells. When equimolar concentrations of DEDC and NQS were reacted, the major product formed was the diethyldithiocarbamate:1,4-naphthoquinone (DEDC:NQS) conjugate. However, the principal mediator of erythrocyte hemolysis when excess DEDC is reacted with 1,4-naphthoquinone-2-sulfonate is disulfiram, whose mode of action may be to modify membrane protein sulfhydryls.